The yeast dynamin-like protein Vps1:vps1 mutations perturb the internalization and the motility of endocytic vesicles and endosomes via disorganization of the actin cytoskeleton.
Mammalian dynamin is responsible for scission of endocytic vesicles from the plasma membrane. A previous study showed that Vps1, a yeast dynamin-like protein, plays an important role in pheromone receptor internalization (Yu and Cai, 2004; J. Cell Sci. 117, 3839-3853). However, the details of how Vps1 acts in various phases of endocytosis including early internalization of the endocytic vesicle are poorly understood. To investigate the potential roles of Vps1 in both endocytic vesicle formation/maturation on the plasma membrane and endocytic vesicle internalization, time-lapse fluorescent images of GFP-tagged endocytic markers in live cells were analyzed using a particle tracking software. The loss of Vps1 leads to a robust increase in the lifespan of newly forming cortical endocytic vesicles carrying Las17-GFP, Ede1-GFP, Sla1-GFP, and Abp1-GFP, indicating that Vps1 is required for the proper assembly and maturation of endocytic vesicles. Particle track analysis revealed that Abp1-GFP vesicles in vps1 null cells moved a relatively short distance away from the cell membrane due to their non-directional movement. Furthermore, we found that the GTPase and the GED domains of Vps1 are required for the proper endocytic function of Vps1. Our tracking analysis data also revealed that the post-internalized vesicle motility en route to the vacuole was decreased significantly, perhaps due to severe disruption of the actin cables in Vps1 mutant cells.